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DETAILED ACTION 

Response to Arguments 

This office action is in response to the communication filed 07/15/2005, claims 1- 
12 have been cancelled and new claims 13-24 are represented for further consideration 
by examiner. A new rejection has been made to claims 13-24 in view of the instant 
application's disclosed prior art, Sugiyama et al, and Lee et al. The subject matter of 
original claim 8 that is cited in the new claim 20 was indicated as an allowable subject 
matter previously. However, further consideration of the new claim 20 (i.e. original claim 
8) indicates that the subject matter of claim 20 is not allowable in view of the instant 
application's disclosed prior art and Lee et al. 

Information Disclosure Statement 

The items that have been crossed off were considered in the previous action. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to whichsaid subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 13, 21-22, and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the instant application's disclosed prior art. 

As to claims 13, and 23-24, the instant application's disclosed prior art teaches 
an adaptive modulation communications system comprising a determiner that 
determines a modulation level for modulating transmission data (Fig. 1, means 1-2; 
page 2, lines 1-3); an adder that adds an error detecting bit to the transmission data per 
predetermined error detecting unit in the transmission data (Fig. 1, means 3; page 2, 
lines 10-12); and a transmitter that transmits a number of error detecting units in 
accordance with the modulation level simultaneously as a transmission unit (Fig. 1 , , 
means 3, 6-1 , 6-2, 8, and 9); and the receiving apparatus comprises a receiver that 
receives the transmission unit (Fig. 1, means 12); and a demodulator that demodulates 
the error detecting units in the transmission unit using different demodulation patterns 
respectively (Fig. 1, means 14-1 and 14-2; page 3, lines 14-25), wherein the 
demodulator uses demodulation patterns that apply to a modulation scheme of a 
modulation level determined by the determiner (Fig. 1, means 14-1 and 14-2; page 3, 
lines 14-25; page 4, lines 1-9). One of ordinary skill in the art would clearly recognize 
that transmitting a number of error detecting units (i.e. bits) in accordance with the 
modulation level simultaneously as a transmission unit is known as Cyclic Redundancy 
Check (i.e. CRC) coding and is well known in the art and it is performed in order to 
enhance error reduction in the communications system. The instant application's 
disclosed prior art is silent about the demodulator uses demodulation patterns that apply 
to a modulation scheme of a largest modulation level determined by the determiner. 
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One of ordinary skill in the art would clearly recognize that the determiner (i.e. the 
largest modulation level suitable based on the channel quality information) see (Fig. 1 , 
means 1) determines the most suitable modulation level (i.e. the largest modulation 
level) based on the channel quality information (Fig. 1, page 2, lines 1-6; page 3, lines 
14-25). Therefore, it would have been obvious to one of ordinary skill in the art to apply 
the instant application's disclosed prior art in order to adaptively varying the modulation 
scheme to perform efficient data transmission (page 1, lines 18-21). 

As to claim 21, the instant application's disclosed prior art teaches a detector 
(Fig. 1, means 16) that performs error detection of a demodulation result in the 
demodulator per error detectin unit; and a repeat requester (Fig. 1, repeat request 
signal) that sends a repeat request to the transmitting apparatus according to an error 
detecting result (Fig. 1, means 16) per error detecting unit (page 3, lines 14-page 4, 
lines 1-20). 

As to claim 22, the instant application's disclosed prior art teaches the determiner 
determines the modulation level based on channel quality estimated from the repeat 
request signal (Fig. 1, means 1-2, 5,-6, and 11; page 4, lines 18-page 5, Iine10). 

Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the instant application's disclosed prior art, and further in view of Sugiyama et al 
(US 5,862,175). 

As to claim 14, the instant application's disclosed prior art teaches that the 
determiner determines the modulation level (Fig. 1 , means 1-2). The instant 
application's disclosed prior art is silent about the modulation level uses a number 



Application/Control Number: 10/069,009 Page 5 

Art Unit: 2631 

having an integer square root. Sugiyama, in the same field of endeavor, teaches a 
modulation communications system that the modulation scheme is varied among M-ary 
modulation schemes (n phase shift keying modulation schemes) each with a square 
root of the number of signal points being an integer (Fig. 1, 2 A n multi-level modulation 
means; Col. 3, lines 5-9). Therefore, it would have been obvious to one of ordinary skill 
in the art to combine the teaching of Sugiyama with the instant application's disclosed 
prior art in which selectable and flexible modulation of variable order can be performed. 

As to claim 15, the instant application's disclosed prior art teaches that the 
determiner determines the modulation level (Fig. 1, means 1-2). The instant 
application's disclosed prior art is silent about the modulation level uses a number not 
having an integer square root. Sugiyama, in the same field of endeavor, teaches a 
modulation communications system that the modulation scheme is varied among M-ary 
modulation schemes (n phase shift keying modulation schemes) each with a square 
root of the number of signal points not being an integer (Fig. 1 , 2 A n multi-level 
modulation means; Col. 3, lines 5-9). Therefore, it would have been obvious to one of 
ordinary skill in the art to combine the teaching of Sugiyama with the instant 
application's disclosed prior art in which selectable and flexible modulation of variable 
order can be performed. 

Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the instant application's disclosed prior art, further in view of Lee et al (US 6,259,744). 

As to claim 16, the instant application's disclosed prior art teaches that the 
transmitting apparatus comprises a modulator (Fig. 1, means 6-1 and 6-2) that 
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modulates the transmission data at a modulation level determined by the determiner 
(Fig. 1, means 1, 2, 6-1, and 6-2). The instant application's disclosed prior art is silent 
about the modulator modulates the transmission data by arranging signal points in such 
a way that a difference between the number of signal points on the l-axis and Q-axis is 
small. Lee, in the same field of endeavor, teaches a signal space diagram wherein the 
number of signal points on the l-axis is the same as the number of signal points on the 
Q-axis (Fig. 3). Therefore, it would have been obvious to one of ordinary skill in the art 
to combine the teaching of Lee with the instant application's disclosed prior art in order 
to minimize header decoded BER (i.e. bit error rate) over many channel conditions (Col. 
2, Lines 17-19). 

As to claims 17 and 18, the instant application's disclosed prior art teaches that 
the transmitting apparatus comprises a modulator (Fig. 1 , means 6-1 and 6-2) that 
modulates the transmission data at a modulation level determined by the determiner 
(Fig. 1, means 1, 2, 6-1, and 6-2). The instant application's disclosed prior art is silent 
about using a modulation scheme in which a phase direction is identified by an axis that 
crosses an origin point in a signal space diagram. Lee, in the same field of endeavor, 
teaches using phase determination axes (Fig. 3, means 54 and 56; Col. 5, Lines 1-12 
and 51-53) passing through the origin point in a signal space diagram and computing 
the closest distance between the symbol and the bit on the decision line (i.e. amplitude 
identification). Therefore, it would have been obvious to one of ordinary skill in the art to 
combine the teaching of Lee et al with the instant application's disclosed prior art in 
order to detect error probability of a bit in a symbol (Col. 5, Lines 7 and 8). 
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As to claim 19, the instant application's disclosed prior art teaches the adder (Fig. 
1, means 3) adds the error detecting bit (page 2, lines 10-12); the receiving apparatus 
further comprises a detector that performs error detection (Fig. 1, means 16) of each 
demodulation result (Fig. 1, means 14) in the demodulator using the error detection bit; 
and the detector outputs a bit without an error as an effective bit transmitted from the 
transmitting apparatus (Fig. 1, means 16). The instant application's disclosed prior art is 
silent about the error detection unit performs error detection every plurality of bits 
collectively. One of ordinary skill in the art would clearly recognize that error detecting 
bit addition every plurality of bits collectively is well known in the art (Cyclic Redundancy 
Check or CRC) and it is performed in order to enhance error reduction in the 
communications system. 

As to claim 20, the instant application's disclosed prior art teaches all the subject 
matters claimed above, except for the transmitter transmits a pilot signal (training 
sequence or the second bit decision line) arranged in the middle of a maximum 
amplitude in a signal space diagram of the modulation scheme. Lee, in the same field of 
endeavor, teaches the pilot signal (Fig. 3, decision lines 54 and 56) is arranged in the 
middle of a maximum amplitude in a signal space diagram of the modulation scheme 
(column 5, lines 1-10 and 30-32; column 6, lines 47-50). One of ordinary skill in the art 
would clearly recognize that transmitting pilot signal from a transmitter to a receiver is 
well known in the art and it is performed for performance characteristic measurements 
and synchronization. Therefore, it would have been obvious to one of ordinary skill in 
the art to combine the teaching of Lee with the instant application's disclosed prior art in 
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order to greatly improve the reliability of fields that carry the preferred information 
(column 2, lines 58-60). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Freshteh N. Aghdam whose telephone number is (571 ) 

272- 6037. The examiner can normally be reached on Monday through Friday 9:00- 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on (571 ) 272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Conclusion 




Freshteh Aghdam 
September 22, 2005 



KEVIN BURD 
PRIMARY EXAMINER 



